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On Design of Half-Wave Resonators for Acoustic Damping
in a Model Combustion Chamber

Ju Hyun Park* - Chae Hoon Sohn**

ABSTRACT

Acoustic design parameters of a half-wave resonator are studied experimentally for acoustic
stability in a model combustor. According to standard acoustic-test procedures, acoustic-pressure
signals are measured. Quantitative acoustic properties of damping factor and sound absorption
coefficient are evaluated and thereby, the acoustic damping capacity of the resonator is
characterized. The diameter and the number of a half-wave resonator, its distribution are selected
as design parameters for optimal tuning of the resonator. Acoustic damping capacity increases as
the resonators with diameter increases. The optimum number of resonators or the optimum

open-area ratio decreases as boundary absorption decreases.
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Fig. 5 Absorption coefficients of the resonators for
various diameters  with  the  identical
open-area ratio.

A
k.

Y9 Agst B30 FHE5E FE A
5 & FeE0l FMEAT. $9% WS
e W FUAY A%t AFE FLAE
of gtk E, B FHs)9 WHo| Fess

He BHUE shAok g

e
&
%0,
52
o

m
o

=

. Harrje, D. J., Reardon, F. H. (eds.), “Liquid

Propellant  Rocket ~ Combustion  Instability”,
SP-194, NASA, 1974.

. Huzel, D. K., Huang D. H., “Modern

Engineering for design of Liquid-Propellant
Rocket Engines”, Progress in Astronautics
and aeronautics, Vol. 147, ATAA,
Washington, DC, pp.113, 1992

. ISO 10534-2, Acoustics - Determination of

sound absorption coefficient and impedance

tubes, Part2: Transfer-function method, 1998.

. C. H. Sohn, I.-S. Park, S.-K. Kim, and H. ]J.

Kim, “Acoustic Tuning of gas-liquid scheme
injectors for acoustic damping in a combustion
chamber of a liquid rocket engine,” Journal of
Sound and Vibration, Vol. 304, pp. 793-810,
2008.





